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1. Introduction 
The photovoltaic (PV) power industry has grown rapidly in recent years, and 
associated with that growth has been a decline in costs. Over the six-year period 2006 
– 2011, global installed capacity rose at an average annual growth rate of 56%. The 
year 2011 saw record growth when total global capacity increased by almost 74% or 
30 GW in comparison to 2010. Current global installed PV capacity reaches 74 GW 
(REN 21, 2012). Over the same period, the cost of PV modules dropped significantly, 
in 2011 alone by more than by 50%, and the installed costs of roof-mounted systems 
fell by more than 20% (UNEP/BNEF, 2012). A total decline of 75% in PV prices in 
the last three years was possible due to the fall of factory-gate prices for crystalline-
silicon (c-Si) PV modules below the $1.00/W mark in 2011, in Europe the modules 
are selling for less than €0.80 per watt, in China for less than €0.65 per watt (Bazilian 
et al., 2013). There are indications that PV has already reached cost-parity with power 
off the grid in some markets—notably southern California—and projections that it 
will attain such grid parity in many more markets over the coming decade (Breyer and 
Gerlach, 2013). But such growth and cost reductions have not come without a price 
and the overall subsidy to renewable energies is projected to rise from $88 billion in 
2011 to $240 billion by 2035 (IEA, 2012). Subsidies can be embedded in a number of 
different policies designed to support renewables, including feed-in tariffs, production 
tax credits, and rebates.  
Analysts have suggested that the growth in PV has come at an unnecessarily high 
price, with unnecessarily high subsidies. For example it is Germany, a country not 
noted for its abundant sunshine, that has seen the greatest PV development (Gawel et 
al., 2012). However, the factors influencing the cost of PV, and the subsidies required 
to sustain its construction, include more than just the strength of the sun. While 
differences in costs of such factors as initial capital spending, operation and 
maintenance, and decommissioning are hard to ascertain, it is possible to account for 
the cost of capital, on a country-by-country basis. In this paper, we map the cost of 
solar PV globally, accounting for both the quality of the solar resource and the cost of 
capital in order to differentiate levelized costs of electricity (LCOE) from PV. Our 
results suggest that Germany may not be an unwise location to subsidize PV 
construction, and further suggest that efforts to expand PV installation in developing 
countries may benefit greatly from policies designed to make low cost finance more 
widely available. The financial crisis in OECD countries and the constraints of public 
budget in the developing countries require new approaches for financing of renewable 
energies, mainly based on private investment. However, the fundamental obstacle to 
large-scale investment into renewable energy is that the perceived risk to reward ratio 
is unattractive to most investors, also because of the costs of available capital 
(Milford et al., 2011). 
2. Background 
Previous scientific work calculated the global cost of solar PV electricity based on the 
assumption that the cost of capital is uniform across countries, whereas we will argue 
that this is inappropriate. For instance, in his analysis of optimal locations for global 
solar PV utilization Ummel (2010) uses a single rate of 12.6% as the “capital recovery 
factor” across all countries. Likewise, Hauff et al. (2011) do not report considering 
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differences in the cost of capital in their analysis of the market potential for and 
LCOE of solar electricity in “Sunbelt” countries. Breyer and Gerlach (2013), who 
provide a global overview on grid-parity for solar PV, base their analysis on a 
weighted average cost of capital (WACC) of 6.4%, again applying this rate uniformly 
across all 160 countries that they analyze. We graphically illustrate their assumed 
relationship between solar irradiation and solar LCOE in Figure 1. This figure also 
shows the relationship between WACC and LCOE, underlining the importance of our 
analysis. Finally, the Global Solar Opportunity Tool of the Clean Energy Solutions 
Center also assumes a uniform discount rate of 5%, instead of the cost of capital that 
varies by country (Clean Energy Solutions Center, 2012). 
We graphically illustrate the relationship between horizontal irradiation (GHI), 
weighted average cost of capital (WACC) and the levelized cost of electricity 
(LCOE), underlining the importance of our analysis (see Figure 1).  
[Insert Figure 1 about here] 
To our knowledge, only studies with a focus on a smaller sample of countries take 
into consideration different levels of the cost of capital in different parts of the world. 
A recent example of this approach is Peters et al. (2011), who analyze the economics 
of various solar technologies in five countries (USA, Germany, Spain, China, and 
Egypt) by varying the discount rate, among other factors. Similarly, Schmidt et al. 
(2012) look at six countries (Brazil, Egypt, India, Kenya, Nicaragua, and Thailand) in 
their analysis of the cost of wind and solar power in developing countries, and take 
into account variations in the equity rate of return across countries. Komendantova et 
al., (2011) assume varying internal rates of return in their analysis of the cost of 
concentrated solar power in the North African region. However, neither of these 
researchers attempt to incorporate global differences in the cost of capital in the 
analysis of the cost of solar electricity. The major contribution of our paper therefore 
lies in the attempt to fill this major gap in the scientific literature. 
3. Methods and Results 
Questions about the efficiency of locating PV development in high latitude countries 
derive from results similar to those shown in Figure 2. In Figure 2A we map the 
estimated productivity of new rooftop PV installations on a country-by-country basis, 
which varies according to the quality of the solar resource, in terms of average kWh 
per year of power that one kilowatt of installed peak capacity would generate. The 
solar resource is determined most strongly by values for Global Horizontal Irradiation 
(GHI), corrected for the lower utilization of diffuse light when cloud cover is present; 
methods and data can be found in the supplementary material. It indicates that solar 
irradiance varies by a factor of 2.3 or even more between northern European 
countries, such as Ireland, and equatorial countries such as Niger. Figure 2B contrasts 
this with the pattern of existing PV installations, mapped on an installed watt per 
person basis, according to Werner et al. (2011). Leading countries for total installed 
capacity at year-end 2011 were Germany, Italy, Japan, Spain and USA. The leaders 
for solar PV per inhabitant were Germany, Italy, the Czech Republic, Belgium and 
Spain (REN21, 2012). At least two of these countries offer a notably poor solar 
resource. 
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[Insert Figures 2A and 2B about here] 
Actual LCOE values, however, are determined by a wider set of factors: in addition to 
the annual power output per watt of installed peak capacity, LCOE value 
computations include the cost of installation (including modules, inverters, grid 
connection, and mounting structures), operation and maintenance costs, 
decommissioning costs, and the cost of capital. The latter is of relevance because 
most individuals and firms installing PV panels need to obtain appropriate finance—
usually a combination of equity and money borrowed from lenders—in order to pay 
for their investment. Even if they were not to borrow the money to finance the costs 
of PV, but rather paid the costs out of pocket, that would come at an opportunity cost, 
equal to the interest rate or the return on equity that they could receive lending or 
investing that money on financial markets. In our calculations we assume the year 
2011 as a base year. 
The cost of capital varies widely across countries, for a number of reasons. To 
measure the weighted average cost of capital (WACC) we use in our research such 
parameters as the real equity rate of return and the nominal lending rate. Painuly 
(2001) gives a number of reasons why the WACC differs between countries. He 
identifies such elements as high interest rates, scarcity of capital, governmental 
policies on cost of capital, lack of access to cheap capital, risk perception by financial 
institutions, macro-economic parameters such as the inflation rate and demand for 
credit. According to Oxera (2011), the WACC is influenced by the exposure to 
systemic risk inherent in the market and perceptions of this risk by investors. WACC 
is also influenced by the relative supply and demand of finance. Especially in many 
developing countries, where the finance industry is less competitive, this results in 
higher interest rates.  
To estimate the interest rate that PV investors would have to pay for loans, we make 
use of data from the IMF on the prime lending rates (World Bank, 2012). For the rate 
of return on equity, we use data provided by UNFCCC for all Non-Annex 1 countries 
(UNFCCC, 2011). For Annex-1 countries, we use data for the long-term average rate 
of return on equity (Dimson et al., 2011). Our data and modeling assumptions appear 
in the supplementary material. In line with the literature we assume a debt to equity 
ratio of 70%:30% in Annex-1 countries and 50%:50% in Non-Annex 1 countries, 
respectively (UNEP/BNEF, 2009; UNFCCC, 2011). Table 1 presents the five highest 
and lowest values for the WACC, GHI and LCOE, illustrating the wide variation 
between countries on all three measures. E.g, the cost of capital varies by a factor of 
8.8 between northern countries and equatorial countries while the solar irradiance 
varies by a factor of 2.3 and the LCOE varies by a factor of 4.2 (assuming global 
average installation costs). 
[Insert Table 1 about here] 
To estimate LCOE values, we make use of nationally specific data for the solar 
resource and the cost of capital, and assume uniform values for the costs of 
installation, operation and maintenance, and decommissioning. In fact these latter 
values do vary by location; generally they are lower in those countries and regions 
where the PV market is more developed and hence more competitive. In Germany, for 
example, average installation costs were $2,847 per kWp at the end of 2011 (BSW, 
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2012), while globally they were reported to be $5,010 (Solarbuzz, 2012). The lower 
costs in Germany result from the availability of several PV module suppliers, as well 
as a large number of firms engaged in the installation business. For our analysis we 
use the global average cost of installing a solar PV system, where the most developed 
solar energy markets (USA, Germany, Japan) have a large weight. This is our 
baseline scenario. To check the robustness of our results, we further conduct a 
sensitivity analysis where we use the German costs instead of the global average. 
Even though the latter scenario changes the resulting LCOE for individual countries, 
it does not change the general picture. Hence, the LCOE values we calculate indicate 
potential costs of electricity, were each country to develop its PV market. Figure 3 
maps these LCOE values, while a full table of values appears in the supplementary 
material. These results indicate that the costs of PV tend to be lower in more 
developed countries, even though these countries do not offer the best solar resource. 
[Insert Figure 3 about here] 
Of the two exogenous factors, WACC has a substantially greater effect on variance in 
LCOE than does GHI, illustrated in Figure 4. Map 4A shows a global map of 
deviations from the global average LCOE, taking into account local GHI values but 
assuming a globally-uniform WACC value of 6.4%, while Map 4B shows a global 
map of deviations, taking into account local WACC values but assuming GHI values 
at their global average of 1,862 kilowatt hours (kWh)/m2/year. The range of cost 
savings and penalties is far greater for the latter. Excluding Zimbabwe, the one clear 
outlier, we calculated standard deviations of 0.07 and 0.04 (assuming global average 
investment costs, and German costs, respectively) in the case of GHI-driven 
differences, compared to 0.15 (global average) and 0.09 (German) in the case of 
WACC-driven differences. 
[Insert Figure 4A and 4B about here] 
A final factor influencing the subsidy that would be required to see PV installed is the 
local cost of electricity: one can assume that the required subsidy would need to at 
least cover the difference between the LCOE of PV and the existing electricity market 
price. Market prices again vary by country, and often by city. In countries with 
liberalized power markets, there is also a major difference between the wholesale 
electricity price—what the local power distributor pays on a time-specific spot 
market—and the retail price of electricity. Few developing countries have liberalized 
markets. We estimate required subsidies for PV based on published values for average 
residential electricity prices (Breyer and Gerlach, 2013), subtracting these from the 
average LCOE values calculated for Figure 3. Figures 5A and 5B map out these 
minimum required subsidies according to country, while the supplementary material 
presents a table with specific national values. As with the results in Figure 3, our 
results indicate that the required subsidies for PV are typically lower in more 
developed countries and regions. The subsidies required for PV may be especially 
high in those countries that already subsidize the cost of power from fossil fuel 
sources, a practice not uncommon in developing countries in order to make electricity 
more affordable to poor and middle class households (Schmidt el al., 2012). 
[Insert Figures 5A and 5B about here] 
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4. Discussion 
Our results lead us to two important conclusions. First, contrary to what the majority 
of other researchers assume, it was probably efficient from the point of view of costs 
and benefits to adopt PV first in northern countries. This was caused not so much by 
the solar radiation as by the lower WACC, particularly in OECD countries. Our 
results suggest that the lower WACC in these countries influenced the LCOE almost 
as significantly as the higher solar radiation in southern countries, while investment 
costs were generally lower in northern countries with more efficient markets for solar 
energy technologies. Second, from the perspective of resource and global efficiency, 
it would make sense to exploit solar energy in “Sunbelt” countries rather than in the 
“North” if similar investment and capital costs were attainable. 
These results shed light on the wisdom of past policy initiatives, and they also carry 
implications for policy in the future. With respect to the past, they indicate that 
development of PV, at a time when it required substantial subsidies, may not have 
been misplaced geographically. This conclusion contradicts the results provided by 
other scientific research. For example, Ummel (2010) suggests that solar resources 
shall be exploited first in places with high solar radiance such as the American 
southwest, Tibetan Plateau, Sahel, and Middle East, which are identified as major 
supply areas to satisfy the goal of providing 2,000 TWh of solar power or 7% of total 
consumption by 2020. Other researchers, such as Breyer and Gerlach (2013) 
identified the major relationship between solar irradiation and the cost of solar 
electricity. While appropriate in principle, we would argue that the WACC influences 
the cost of solar PV more strongly than solar irradiation, as we have shown in Section 
2 (cf. Figure 1). 
Indeed, both the LCOE of PV and the subsidies required are almost as sensitive to 
differences in the cost of capital as they are to differences in the quality of the solar 
resource. The existing studies on separate countries, such as Kenya, suggest that the 
sensitivity to the cost of capital or the discount rate is around 0.6. This means that 
every 10% change in the discount rate leads to a change of around 6% in the LCOE 
(Ondraczek, 2013). However, as the overall variation between countries is larger for 
the cost of capital than for the solar irradiance, the former effect outweighs the latter 
effect. Granted, the money spent to raise capital to finance PV construction does not 
vanish; rather, it flows into the hands of financial institutions and investors. In 
countries where the cost of capital is higher, there would be a greater transfer of 
wealth from public funds or electricity rate payers—whoever is bearing the cost of the 
subsidy—to these actors, many of which operate globally.  
With respect to the future, these results indicate that the expansion of PV into less 
well-developed markets may be especially sensitive to efforts to make low cost 
capital more readily available. Previous results, assuming uniformly low costs of 
raising capital, have indeed suggested that PV has already attained or is near attaining 
grid parity in many developing countries (Deichmann et al., 2011; Breyer and 
Gerlach, 2013). Because our results show that grid parity is not widespread, they 
suggest that policies to make capital for PV investment more competitive could take 
the place of PV subsidies as a means of stimulating market growth. Moreover, 
developing efficient solar markets in countries with a good solar-endowment might 
lower overall investment costs in these countries to levels seen in the most advanced 
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solar PV markets. This would further improve the economics of solar energy 
specifically in those countries that from a resources-perspective are best placed to 
move towards the widespread adoption of carbon-free solar PV. 
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Figures and Tables 
 
Figure 1: Effects of WACC and GHI on LCOE. The blue curve shows the linear 
relationship of LCOE to WACC, while the red curve shows the exponential 
relationship to GHI. Both curves assume all other determinants of LCOE to be 
constant at the values stated in the figure and the SI. 
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Figure 2: Map of annual electricity production (kWh) of solar PV installations 
(kWp), top (Map A), and installed PV capacity (Wp) per capita in 2010, bottom (Map 
B). 
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Table 1: Five highest and lowest country-values for weighted average cost of capital, 
solar irradiance and levelized cost of electricity, assuming global average investment 
costs (based on various sources and authors’ calculations). 
 
 
Weighted average cost of 
capital 
Population-
weighted GHI 
Levelized cost of 
electricity 
 [%] [kWh/m²/a] [USct/kWh] 
Highest ranked 
countries:    
1. Japan (3.7) Niger (2,382) Spain (29.7) 
2. Ireland (3.8) Namibia (2,352) Japan (32.2) 
3. Switzerland (3.9) Djibouti (2,318) Portugal (32.2) 
4. UK (4.1) Grenada (2,317) Israel (32.9) 
5. Netherlands (4.3) Botswana (2,302) Malta (33.64) 
    
Lowest ranked 
countries:    
156. Sao Tome & Principe (21.6) Belgium (1,203) Ukraine (83.1) 
157. Brazil (28.4) Finland (1,181) Madagascar (99.4) 
158. Madagascar (29.0) UK (1,128) Brazil (108.1) 
159. Congo DR (32.4) Norway (1,103) Congo DR (124.6) 
160. Zimbabwe (254.9) Ireland (1,055) Zimbabwe (772.5) 
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Supplementary Information and Data 
1. Description of the global LCOE model 
In order to determine the levelized cost of electricity (LCOE) from solar PV systems, 
we developed a global LCOE model. Our LCOE model, shown in Equation (1), 
follows the methodology commonly used in the literature (e.g. Organisation for 
Economic Co-operation and Development et al., 2010; Branker et al., 2011). Further 
details on the LCOE model and the required input parameters can be found in 
Ondraczek (forthcoming). 
We calculate the LCOE for solar PV for every country in our sample using the 
following formula: 
 =
∑ 		
 	
⁄
∑ 		
 	
⁄
   , where 
LCOEn = levelized cost of electricity in country n 
T = economic life of project 
t = year t 
It = initial investment cost in period t 
Ot = operation and maintenance cost in period t 
Dt = decommissioning cost / scrap value in period t 
rn = discount rate in country n 
S = rated energy output in country n 
d = annual module degradation factor 
(1) 
Equation (1) thus describes the LCOE model developed and used for the calculation 
of the cost of solar electricity in each of the 160 countries analyzed by us. All 
variables needed for the LCOE calculation can be identified in this equation. As can 
be seen from the above, most of the variables used in Equation (1) are kept constant 
across countries. However, they are usually time-dependent. Thus, the initial 
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investment (It) will occur in period t=0, while operation and maintenance costs (Ot) 
are assumed to occur in periods t=1 to t=T. The decommissioning cost (or scrap 
value, Dt) is assumed to arise in period t=T only, i.e. at the end of the project lifetime. 
Supplementary Table 1 shows the values used for the parameters mentioned above. 
Supplementary Table 1: Time-dependent input variables used in global solar 
LCOE model. Sources are listed in the references. 
Input parameter Value Unit Source(s) 
Plant lifetime (T) 25 years Organisation for 
Economic Co-operation 
and Development et al., 
2010; Peters et al., 2011; 
Schmidt et al., 2012 
Investment cost/kWp (It) 
a) global average: 
b) Germany: 
 
5,010 
2,847 
 
USD 
USD 
 
Solarbuzz, 2012 
BSW, 2012 
Operating cost (Ot) 1.5% percent Peters et al., 2011 
Scrap value (Dt) 20.0% percent Organisation for 
Economic Co-operation 
and Development et al., 
2010 
Degradation factor (d) 0.5% percent Peters et al., 2011 
In contrast, the discount rate (rn) as well as the rated energy output of the solar PV 
system (Sn) are not time-dependent, but depend on the actual conditions in country n. 
In the following sections we explain how we determine the rated energy output of the 
solar PV system as well as the discount rate per country (see sections 2 and 3 below). 
Finally, we use an annual module degradation factor (d) that is assumed as identical 
across all countries and also time-independent. 
2. Calculation of solar electricity yield per country 
We calculate the solar electricity yield per country (SYn) based on data provided by 
Breyer and Gerlach (2013). We use their population-weighted irradiation value IRn (in 
kWh/m²/a), which is supplied for a total of 160 countries (see Supplementary Table 
2). This value has been calculated by the authors on the assumption of a solar PV 
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system with an optimally-oriented, fixed tilt. Further information on the solar yield 
calculation can be found in Breyer and Gerlach (ibid) as well as Breyer and Schmid 
(2010). 
In order to calculate SYn (in kWh/kWp/a), we apply the following formula: 
 =	  × !       , where 
SYn = solar yield in country n 
IRn = population-weighted irradiation value in country n 
PR = performance ratio 
(2) 
The performance ratio PR denotes the overall efficiency of the solar PV system in 
turning the available solar energy into electricity. The PR is typically reported to 
range from 0.75-0.85 (Peters et al., 2011; Breyer and Gerlach, 2013). Conservatively, 
we use the lower end of this range (PR = 0.75) as the parameter value for our 
calculation. This takes into account that smaller solar PV systems and solar PV 
systems in developing countries can be expected to be less efficient than those seen in 
the most advanced solar PV markets. 
SYn is the solar yield in country n for the first year t0 of operation of the solar system. 
In order to account of module degradation, the degradation factor d needs to be used 
for all subsequent years. Hence, using SYn from Equation (2) as the input for  in 
Equation (1) enables us to calculate the annual solar electricity yield for every country 
and for all time periods. 
3. Calculation of discount rate per country 
We base our calculation of the discount rate per country on the “guidelines on the 
assessment of investment analysis” developed by the CDM Executive Board (CDM 
Executive Board, 2011). These suggest that, in the absence of project-specific data, 
the discount rate to be used for the analysis of CDM projects should be a weighted 
average cost of capital (WACC) representative for the country. In line with the CDM 
Executive Board’s approach we therefore use the following formula to calculate the 
WACC for every country in our sample (adapted from Breyer and Gerlach, 2013): 
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"# =	
$
$
× %$ 	+

$
× %       , where 
WACCn = weighted average cost of capital in country n 
En = amount of equity used in financing project in country n 
%$= equity rate of return in country n 
Dn = amount of debt used in financing project in country n 
%= debt interest rate in country n 
(3) 
We use the country-specific WACCn from Equation (3) as the input for rn in Equation 
(1), allowing us to calculate the LCOE of solar PV for every country. For our 
calculation of WACCn, we use the following parameter values: 
For Non-Annex 1 countries the share of equity and debt in the project is assumed to 
be 50:50, which is in line with the recommendations of the CDM Executive Board 
(CDM Executive Board, 2011). Thus, En = 0.5 and Dn = 0.5 for these countries. For 
Annex-1 countries, the share of equity and debt in the project is assumed to be 30:70, 
taking into account that commercial banks are generally accepting higher gearing in 
stable economies with secure property rights (UNEP, 2009). Thus, En = 0.3 and Dn = 
0.7 for Annex-1 countries. 
For the cost of equity %$, we use two datasets reporting the real rate of return on 
equity investments. In the absence of project-specific information on the expected rate 
of return on equity, the CDM Executive Board recommends default values that are to 
be used for investment analyses for all 153 Non-Annex 1 countries (see 
Supplementary Table 2). We use the values provided for investments in the energy 
industry (group 1) for our analysis of the 120 Non-Annex 1 countries in our sample. 
For the 40 Annex 1 countries in our sample we cannot use the same source, 
unfortunately. Therefore, we base our analysis for these countries on data compiled 
by Dimson et al. (2011). In line with the methodology used by the CDM Executive 
Board’s for Non-Annex 1 countries, we also use the arithmetic mean of the real rate 
of return on equity, in this case for the period 1900-2010 (see Supplementary Table 
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2). The authors report the rate of return on equity for 19 of the 40 Annex 1 countries 
in our sample; for the remaining 21 countries we use comparable countries or regions 
as proxies (e.g. the European average for Austria, and Kazakhstan for Belarus). This 
brings the total number of countries with data on real rates of return on equity to 191, 
160 of which are also contained in the dataset of Breyer and Gerlach (2013). 
For the cost of debt %, we use data from the International Monetary Fund (IMF) on 
the commercial lending rates in 176 countries (World Bank, 2012). The (commercial) 
lending interest rate is the rate charged by banks on loans to prime customers, and 
using this nominal rate is in line with the recommendations of the CDM Executive 
Board, as no project-specific data is available. We use average lending rates for the 
period 2006-2011, except in the case of countries where this data is not available. 
Here we use data from the last available year. 14 countries for which we have both 
solar data and data on the cost of equity are missing from the IMF dataset. We replace 
these missing values with data from comparable countries (e.g. Vietnam for 
Cambodia, and Jordan for the Palestinian Territories). This brings the total number of 
countries with data on real rates of return on equity to 189, 160 of which are also 
contained in the dataset of Breyer and Gerlach (2013). 
Using the lending interest rates, as recommended by the CDM Executive Board in 
cases where no project-specific data is available, has some limitations that readers 
should acknowledge. Firstly, the lending interest rates collected by the IMF are for 
loans to prime customers, which are likely to be different from the interest rates that 
banks would offer to a renewable energy project. Typically, a project finance or 
consumer loan is prone to have a higher interest rate than the reported prime lending 
rate, due to the higher risk associated with such a loan compared to lending to a 
“prime customer”. However, no similar dataset exists for project finance or consumer 
loans, unfortunately. On the other hand, some of the rates reported by the IMF appear 
rather high compared to the rates reported for solar PV projects in the literature (e.g. 
Breyer and Gerlach, 2013). For example, the calculated WACC for Germany is 9.2% 
based on the above methodology, whereas anecdotal evidence suggests that it is 
actually in the range of 4-6%, due to low-interest loans of KfW and low opportunity 
costs of many private investors (see e.g. Claudy et al., 2011). 
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Secondly, the prime lending rate does not reflect different perceptions regarding the 
technology risk associated with solar PV and, more generally, the familiarity of 
lenders with project finance and renewable energies. Therefore, lenders will, as a 
matter of principle, regard loans to solar PV projects very differently from those to 
their best customers, most likely leading to higher interest rates. However, we assume 
that this effect will be decidedly more pronounced in emerging solar energy markets, 
whereas banks in established solar PV markets will already be familiar with the 
technology. This suggests that the interest rates for solar PV projects are going to be 
relatively higher in emerging solar PV markets, and relatively lower in established 
markets. This suggests that, in the case of emerging markets, our results constitute 
lower bound estimates. Lastly, readers should note that the interest rate is only one 
financing term, with the loan tenor (i.e. duration of the loan) and other terms being of 
equal importance. As loan maturities and other financing terms are generally more 
restrictive in less-established financial markets (and in cases where banks are less 
familiar with a new technology or industry), this suggests that our estimated cost of 
capital in emerging solar markets is generally underestimated compared to developed 
PV markets. 
Supplementary Table 2, below, shows our input parameters for the level of solar 
irradiance, the cost of equity and debt capital, the weighted average cost of capital as 
well as residential electricity prices for each of the 160 countries in our model. 
Supplementary Tables 3 and 4, further down, present our full results, per country, that 
are shown in Figures 1-3 of the main article. 
Supplementary Table 2: Solar irradiance, cost of capital and electricity prices 
per country. Residential electricity prices have been converted using the average 
exchange rate for 2010 of 0.7552 EUR/USD. 
 
Country Name Population-
weighted solar 
irradiance (GHI) 
Real 
equity 
IRR 
Nominal 
lending 
rate 
WACC Residential 
electricity 
price 
 [kWh/m²/a] [%] [%] [%] [US$/kWh] 
Afghanistan 2,164 14.5 16.1 15.3 0.18 
Albania 1,923 13.0 13.0 13.0 0.00 
Algeria 1,993 12.9 8.0 10.5 0.06 
Angola 2,084 13.0 17.8 15.4 0.05 
Argentina 1,962 14.5 13.2 13.9 0.11 
Armenia 1,830 12.5 17.8 15.2 0.07 
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Australia 1,914 9.1 7.9 8.3 0.14 
Austria 1,389 6.9 5.6 6.0 0.26 
Azerbaijan 1,685 11.2 19.4 15.3 0.03 
Bangladesh 1,908 12.8 14.8 13.8 0.11 
Belarus 1,264 11.5 10.1 10.5 0.09 
Belgium 1,203 5.1 8.7 7.6 0.26 
Belize 1,807 14.5 14.0 14.3 0.17 
Benin 1,895 13.3 16.8 15.0 0.15 
Bolivia 2,037 13.8 12.0 12.9 0.08 
Bosnia and 
Herzegovina 1,548 13.8 7.6 10.7 0.00 
Botswana 2,302 10.8 14.2 12.5 0.07 
Brazil 1,883 11.8 45.1 28.4 0.21 
Brunei 
Darussalam 1,915 10.5 5.5 8.0 0.12 
Bulgaria 1,606 6.9 10.5 9.4 0.11 
Burkina Faso 2,164 13.8 16.8 15.3 0.23 
Burundi 1,803 14.5 15.0 14.8 0.04 
Cambodia 1,937 13.8 17.0 15.4 0.20 
Cameroon 1,875 13.0 15.2 14.1 0.12 
Canada 1,554 7.3 4.1 5.1 0.09 
Central African 
Republic 2,031 14.5 15.2 14.8 0.17 
Chad 2,222 13.8 15.2 14.5 0.25 
Chile 2,124 10.3 8.5 9.4 0.16 
China 1,631 10.5 6.1 8.3 0.08 
Colombia 1,732 12.0 13.2 12.6 0.11 
Congo, Dem. 
Rep. 1,848 14.5 50.4 32.4 0.04 
Congo, Rep. 1,638 13.0 15.2 14.1 0.07 
Costa Rica 1,735 12.0 17.3 14.6 0.09 
Cote d'Ivoire 1,818 13.3 16.8 15.0 0.19 
Croatia 1,586 6.9 10.2 9.2 0.16 
Cuba 1,987 15.5 17.0 16.3 0.23 
Cyprus 2,244 10.3 6.7 8.5 0.22 
Czech Republic 1,251 6.9 5.9 6.2 0.19 
Denmark 1,287 6.9 7.1 7.0 0.35 
Djibouti 2,318 13.0 11.0 12.0 0.00 
Dominican 
Republic 1,995 13.8 16.8 15.3 0.21 
Ecuador 1,660 17.0 12.4 14.7 0.10 
Egypt, Arab 
Rep. 2,242 12.0 11.9 12.0 0.02 
El Salvador 2,206 12.0 14.0 13.0 0.17 
Eritrea 2,215 14.5 17.0 15.8 0.00 
Estonia 1,298 6.9 7.2 7.1 0.13 
Ethiopia 2,205 14.5 7.5 11.0 0.05 
Fiji 1,976 13.0 7.9 10.4 0.19 
Finland 1,181 9.3 3.7 5.4 0.18 
France 1,441 5.7 6.6 6.3 0.16 
Gabon 1,667 11.8 15.2 13.5 0.11 
Gambia, The 2,129 13.8 27.8 20.8 0.15 
Georgia 1,678 12.9 22.7 17.8 0.00 
Germany 1,222 8.1 9.7 9.2 0.31 
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Ghana 1,852 13.3 25.6 19.4 0.08 
Greece 1,753 6.9 6.8 6.8 0.14 
Grenada 2,317 11.8 10.2 11.0 0.24 
Guatemala 1,997 12.5 13.3 12.9 0.14 
Guinea 2,046 14.5 19.4 16.9 0.09 
Guyana 1,784 13.0 14.5 13.8 0.26 
Haiti 2,146 13.0 18.9 16.0 0.08 
Honduras 1,932 13.8 18.1 15.9 0.09 
Hong Kong 
SAR, China 1,506 10.5 5.8 7.2 0.12 
Hungary 1,445 6.9 9.0 8.4 0.22 
India 2,032 11.8 11.4 11.6 0.08 
Indonesia 1,809 12.5 13.9 13.2 0.07 
Iran, Islamic 
Rep. 2,041 12.9 12.4 12.7 0.05 
Iraq 2,073 9.5 16.0 12.8 0.02 
Ireland 1,055 6.4 2.6 3.8 0.25 
Israel 2,247 10.5 5.6 8.0 0.14 
Italy 1,720 6.1 5.4 5.6 0.27 
Jamaica 2,132 15.5 18.0 16.8 0.27 
Japan 1,578 8.5 1.7 3.7 0.22 
Jordan 2,103 12.5 8.8 10.7 0.11 
Kazakhstan 1,709 11.5 17.0 14.3 0.05 
Kenya 2,124 13.3 14.2 13.7 0.13 
Korea, Dem. 
Rep. 1,874 9.5 17.0 13.3 0.00 
Korea, Rep. 1,770 10.8 6.1 8.5 0.12 
Kuwait 2,134 10.1 6.8 8.5 0.02 
Kyrgyz 
Republic 1,840 13.3 27.2 20.2 0.02 
Lao PDR 1,829 13.3 26.0 19.6 0.05 
Latvia 1,307 6.9 10.4 9.3 0.14 
Lebanon 2,159 13.0 9.3 11.2 0.12 
Liberia 1,781 14.5 14.5 14.5 0.33 
Libya 2,110 10.5 6.1 8.3 0.01 
Lithuania 1,277 6.9 7.0 6.9 0.13 
Macedonia, 
FYR 1,718 12.9 9.9 11.4 0.00 
Madagascar 2,091 13.8 44.3 29.0 0.22 
Malawi 2,088 14.5 26.5 20.5 0.04 
Malaysia 1,766 10.9 5.7 8.3 0.08 
Mali 2,185 13.8 16.8 15.3 0.20 
Malta 2,188 10.5 5.3 7.9 0.21 
Mauritania 2,202 13.8 20.2 17.0 0.00 
Mauritius 2,244 11.5 13.6 12.5 0.10 
Mexico 2,136 11.2 6.8 9.0 0.11 
Moldova 1,492 9.5 18.2 13.9 0.05 
Mongolia 1,910 12.0 21.3 16.6 0.00 
Morocco 2,153 12.0 11.5 11.8 0.13 
Mozambique 2,026 14.5 17.9 16.2 0.10 
Myanmar 1,939 9.5 16.7 13.1 0.12 
Namibia 2,352 12.9 11.2 12.1 0.12 
Nepal 2,176 14.5 8.0 11.3 0.00 
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Netherlands 1,242 7.1 3.1 4.3 0.25 
New Zealand 1,644 7.6 7.5 7.5 0.18 
Nicaragua 2,016 15.5 12.6 14.1 0.16 
Niger 2,382 14.5 16.8 15.6 0.11 
Nigeria 1,978 13.0 16.9 14.9 0.03 
Norway 1,103 7.2 5.7 6.2 0.21 
Oman 2,239 10.5 7.0 8.8 0.00 
Pakistan 2,135 14.5 13.1 13.8 0.07 
Panama 1,728 12.0 7.9 10.0 0.18 
Paraguay 1,898 14.5 27.4 20.9 0.07 
Peru 2,006 11.8 21.5 16.6 0.14 
Philippines 1,842 12.8 8.4 10.6 0.20 
Poland 1,235 6.9 5.5 5.9 0.18 
Portugal 1,891 6.9 5.2 5.7 0.22 
Puerto Rico 2,142 8.3 17.0 12.7 0.13 
Qatar 2,065 10.1 6.9 8.5 0.02 
Romania 1,500 6.9 14.3 12.1 0.14 
Russian 
Federation 1,403 11.5 11.2 11.3 0.05 
Rwanda 1,831 13.8 16.3 15.0 0.14 
Saudi Arabia 2,296 10.3 17.0 13.7 0.02 
Senegal 2,126 13.3 16.8 15.0 0.18 
Serbia 1,573 11.8 15.0 13.4 0.07 
Seychelles 2,168 10.5 12.0 11.2 0.03 
Sierra Leone 1,861 14.5 23.0 18.7 0.00 
Slovak Republic 1,286 6.9 7.1 7.1 0.21 
Slovenia 1,483 6.9 6.5 6.6 0.19 
Somalia 2,100 9.5 17.0 13.3 0.00 
South Africa 2,166 10.9 11.7 11.3 0.05 
Spain 1,886 5.8 4.3 4.8 0.23 
Sri Lanka 1,813 13.0 14.0 13.5 0.08 
Sudan 2,271 13.0 17.0 15.0 0.10 
Suriname 1,872 13.0 12.8 12.9 0.21 
Swaziland 1,982 12.9 11.5 12.2 0.00 
Sweden 1,218 8.7 3.3 4.9 0.23 
Switzerland 1,467 6.1 3.0 3.9 0.15 
Syrian Arab 
Republic 2,026 12.9 9.7 11.3 0.13 
Taiwan 1,632 10.5 17.0 15.1 0.09 
Tajikistan 1,996 13.8 22.1 17.9 0.01 
Tanzania 2,043 13.8 15.2 14.5 0.09 
Thailand 1,903 11.2 6.7 9.0 0.09 
Togo 1,931 13.8 17.5 15.6 0.14 
Trinidad and 
Tobago 2,136 11.2 10.7 11.0 0.05 
Tunisia 1,916 11.5 4.8 8.2 0.10 
Turkey 1,839 9.5 17.0 14.8 0.16 
Turkmenistan 1,894 13.8 17.0 15.4 0.03 
Uganda 1,980 13.8 20.2 17.0 0.24 
Ukraine 1,398 11.5 16.5 15.0 0.03 
United Arab 
Emirates 2,261 10.1 8.1 9.1 0.05 
United Kingdom 1,128 7.2 2.7 4.1 0.20 
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United States 1,796 8.3 5.1 6.1 0.11 
Uruguay 1,853 12.8 11.0 11.9 0.18 
Uzbekistan 1,976 13.3 17.0 15.1 0.02 
Venezuela, RB 1,934 13.8 18.4 16.1 0.05 
Vietnam 1,665 12.8 13.0 12.9 0.07 
West Bank and 
Gaza 2,056 13.0 17.0 15.0 0.17 
Yemen, Rep. 2,295 13.3 20.1 16.7 0.00 
Zambia 2,201 13.3 20.5 16.9 0.02 
Zimbabwe 2,221 13.3 496.5 254.9 0.01 
      
Sources: Breyer and 
Gerlach (2013) 
UNFCCC 
(2011); 
Dimson et 
al. (2011) 
World 
Bank 
(2012) 
Authors' 
calculations 
Breyer and 
Gerlach 
(2013) 
 
 
 
Supplementary Table 3: Full country results for Figures 1 & 2. Values are in 
2011 US$. 
 
 
 LCOE 
based on 
global 
average 
investment 
costs 
LCOE 
based on  
German 
investment 
costs 
Difference 
from 
average 
LCOE 
because of 
local GHI, 
global 
average 
investment 
costs 
Difference 
from 
average 
LCOE 
because of 
local GHI, 
German 
investment 
costs 
Difference 
from 
average 
LCOE 
because of 
local 
WACC, 
global 
average 
investment 
costs 
Difference 
from 
average 
LCOE 
because of 
local 
WACC, 
German 
investment 
costs 
Country Figure 1 Figure 1 Figure 2A Figure 2A Figure 2B Figure 2B 
Afghanistan  0.546 0.310 -0.049 -0.028 0.286 0.163 
Albania  0.538 0.306 -0.011 -0.006 0.208 0.118 
Algeria  0.442 0.251 -0.023 -0.013 0.125 0.071 
Angola  0.569 0.323 -0.037 -0.021 0.289 0.164 
Argentina  0.555 0.316 -0.018 -0.010 0.237 0.135 
Armenia  0.639 0.363 0.006 0.003 0.281 0.159 
Australia  0.393 0.224 -0.009 -0.005 0.057 0.032 
Austria  0.451 0.256 0.118 0.067 -0.011 -0.006 
Azerbaijan  0.700 0.398 0.037 0.021 0.286 0.162 
Bangladesh  0.567 0.322 -0.008 -0.005 0.233 0.133 
Belarus  0.699 0.397 0.165 0.094 0.127 0.072 
Belgium  0.595 0.338 0.191 0.108 0.036 0.021 
Belize  0.616 0.350 0.011 0.006 0.250 0.142 
Benin  0.612 0.348 -0.006 -0.003 0.275 0.157 
Bolivia  0.504 0.286 -0.030 -0.017 0.204 0.116 
Bosnia & Herzeg.  0.577 0.328 0.071 0.040 0.132 0.075 
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Botswana  0.437 0.248 -0.066 -0.038 0.192 0.109 
Brazil  1.081 0.614 -0.004 -0.002 0.745 0.423 
Brunei Darussalam  0.385 0.219 -0.010 -0.005 0.048 0.027 
Bulgaria  0.510 0.290 0.055 0.032 0.092 0.052 
Burkina Faso  0.544 0.309 -0.049 -0.028 0.284 0.161 
Burundi  0.636 0.361 0.011 0.006 0.268 0.152 
Cambodia  0.611 0.347 -0.013 -0.008 0.288 0.164 
Cameroon  0.588 0.334 -0.002 -0.001 0.245 0.139 
Canada  0.371 0.211 0.069 0.039 -0.039 -0.022 
Central African Rep.  0.566 0.322 -0.029 -0.016 0.270 0.153 
Chad  0.507 0.288 -0.056 -0.032 0.257 0.146 
Chile  0.385 0.219 -0.043 -0.024 0.091 0.052 
China  0.462 0.263 0.049 0.028 0.057 0.032 
Colombia  0.583 0.331 0.026 0.015 0.195 0.111 
Congo Dem. Rep.  1.246 0.708 0.003 0.001 0.889 0.505 
Congo Rep.  0.673 0.383 0.048 0.027 0.245 0.139 
Costa Rica  0.656 0.373 0.025 0.014 0.264 0.150 
Cote d'Ivoire  0.638 0.363 0.008 0.005 0.275 0.157 
Croatia  0.508 0.289 0.061 0.034 0.085 0.048 
Cuba  0.624 0.355 -0.022 -0.012 0.318 0.181 
Cyprus  0.341 0.194 -0.059 -0.034 0.064 0.036 
Czech Republic  0.508 0.289 0.170 0.097 -0.006 -0.004 
Denmark  0.531 0.302 0.155 0.088 0.019 0.011 
Djibouti  0.420 0.238 -0.068 -0.039 0.175 0.099 
Dominican Republic  0.591 0.336 -0.023 -0.013 0.286 0.162 
Ecuador  0.687 0.390 0.042 0.024 0.265 0.150 
Egypt Arab Rep.  0.433 0.246 -0.059 -0.034 0.174 0.099 
El Salvador  0.469 0.266 -0.054 -0.031 0.208 0.118 
Eritrea  0.545 0.310 -0.055 -0.032 0.301 0.171 
Estonia  0.530 0.301 0.151 0.086 0.021 0.012 
Ethiopia  0.414 0.235 -0.054 -0.031 0.143 0.081 
Fiji  0.445 0.253 -0.020 -0.011 0.124 0.071 
Finland  0.501 0.285 0.201 0.114 -0.030 -0.017 
France  0.447 0.254 0.102 0.058 -0.002 -0.001 
Gabon  0.638 0.363 0.041 0.023 0.224 0.127 
Gambia The  0.719 0.409 -0.044 -0.025 0.475 0.270 
Georgia  0.798 0.453 0.038 0.022 0.371 0.211 
Germany  0.661 0.375 0.182 0.104 0.086 0.049 
Ghana  0.780 0.443 0.002 0.001 0.428 0.243 
Greece  0.383 0.217 0.022 0.012 0.012 0.007 
Grenada  0.394 0.224 -0.068 -0.039 0.142 0.081 
Guatemala  0.515 0.293 -0.024 -0.013 0.204 0.116 
Guinea  0.628 0.357 -0.031 -0.018 0.342 0.194 
Guyana  0.607 0.345 0.015 0.009 0.234 0.133 
Haiti  0.570 0.324 -0.046 -0.026 0.309 0.175 
Honduras  0.632 0.359 -0.013 -0.007 0.308 0.175 
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Hong Kong  0.459 0.261 0.082 0.047 0.023 0.013 
Hungary  0.526 0.299 0.100 0.057 0.060 0.034 
India  0.466 0.265 -0.029 -0.017 0.161 0.091 
Indonesia  0.580 0.329 0.010 0.006 0.215 0.122 
Iran Islamic Rep.  0.497 0.282 -0.031 -0.017 0.197 0.112 
Iraq  0.493 0.280 -0.035 -0.020 0.201 0.114 
Ireland  0.483 0.274 0.266 0.151 -0.074 -0.042 
Israel  0.329 0.187 -0.060 -0.034 0.049 0.028 
Italy  0.351 0.199 0.029 0.016 -0.024 -0.013 
Jamaica  0.597 0.339 -0.044 -0.025 0.335 0.191 
Japan  0.322 0.183 0.063 0.036 -0.075 -0.043 
Jordan  0.424 0.241 -0.040 -0.023 0.132 0.075 
Kazakhstan  0.651 0.370 0.031 0.018 0.250 0.142 
Kenya  0.509 0.289 -0.043 -0.024 0.233 0.132 
Korea Dem. Rep.  0.561 0.319 -0.002 -0.001 0.217 0.123 
Korea Rep.  0.431 0.245 0.018 0.010 0.062 0.035 
Kuwait  0.358 0.203 -0.044 -0.025 0.062 0.035 
Kyrgyz Republic  0.813 0.462 0.004 0.002 0.456 0.259 
Lao PDR  0.796 0.453 0.006 0.004 0.435 0.247 
Latvia  0.623 0.354 0.148 0.084 0.089 0.051 
Lebanon  0.427 0.243 -0.048 -0.027 0.148 0.084 
Liberia  0.634 0.360 0.016 0.009 0.259 0.147 
Libya  0.357 0.203 -0.041 -0.023 0.057 0.032 
Lithuania  0.530 0.301 0.159 0.091 0.016 0.009 
Macedonia FYR  0.546 0.310 0.029 0.017 0.156 0.089 
Madagascar  0.994 0.565 -0.038 -0.022 0.768 0.436 
Malawi  0.725 0.412 -0.038 -0.021 0.465 0.264 
Malaysia  0.427 0.242 0.019 0.011 0.057 0.032 
Mali  0.538 0.306 -0.051 -0.029 0.284 0.161 
Malta  0.334 0.190 -0.052 -0.029 0.044 0.025 
Mauritania  0.584 0.332 -0.054 -0.031 0.343 0.195 
Mauritius  0.449 0.255 -0.059 -0.034 0.193 0.110 
Mexico  0.373 0.212 -0.045 -0.025 0.080 0.045 
Moldova  0.730 0.415 0.086 0.049 0.237 0.135 
Mongolia  0.662 0.376 -0.009 -0.005 0.332 0.188 
Morocco  0.445 0.253 -0.047 -0.027 0.167 0.095 
Mozambique  0.611 0.347 -0.028 -0.016 0.316 0.180 
Myanmar  0.538 0.306 -0.014 -0.008 0.212 0.121 
Namibia  0.416 0.236 -0.072 -0.041 0.177 0.101 
Nepal  0.427 0.242 -0.050 -0.029 0.151 0.086 
Netherlands  0.431 0.245 0.174 0.099 -0.060 -0.034 
New Zealand  0.431 0.245 0.046 0.026 0.033 0.019 
Nicaragua  0.546 0.310 -0.027 -0.015 0.244 0.138 
Niger  0.504 0.286 -0.076 -0.043 0.297 0.169 
Nigeria  0.585 0.332 -0.020 -0.012 0.273 0.155 
Norway  0.576 0.327 0.239 0.136 -0.007 -0.004 
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Oman  0.349 0.198 -0.059 -0.033 0.072 0.041 
Pakistan  0.509 0.289 -0.044 -0.025 0.235 0.134 
Panama  0.493 0.280 0.027 0.015 0.110 0.062 
Paraguay  0.813 0.462 -0.007 -0.004 0.481 0.273 
Peru  0.630 0.358 -0.025 -0.014 0.331 0.188 
Philippines  0.481 0.273 0.004 0.002 0.128 0.073 
Poland  0.503 0.286 0.177 0.100 -0.014 -0.008 
Portugal  0.322 0.183 -0.005 -0.003 -0.020 -0.012 
Puerto Rico  0.473 0.269 -0.045 -0.026 0.197 0.112 
Qatar  0.370 0.211 -0.034 -0.019 0.063 0.036 
Romania  0.653 0.371 0.084 0.048 0.178 0.101 
Russian Federation  0.664 0.377 0.114 0.065 0.152 0.087 
Rwanda  0.635 0.361 0.006 0.003 0.276 0.157 
Saudi Arabia  0.469 0.266 -0.066 -0.037 0.230 0.131 
Senegal  0.546 0.310 -0.043 -0.025 0.275 0.157 
Serbia  0.673 0.383 0.064 0.036 0.221 0.126 
Seychelles  0.428 0.243 -0.049 -0.028 0.151 0.086 
Sierra Leone  0.752 0.428 0.000 0.000 0.404 0.230 
Slovak Republic  0.532 0.303 0.156 0.089 0.020 0.011 
Slovenia  0.444 0.253 0.089 0.051 0.006 0.003 
Somalia  0.500 0.284 -0.039 -0.022 0.217 0.123 
South Africa  0.430 0.244 -0.049 -0.028 0.152 0.086 
Spain  0.297 0.169 -0.004 -0.003 -0.047 -0.027 
Sri Lanka  0.589 0.334 0.009 0.005 0.225 0.128 
Sudan  0.511 0.290 -0.063 -0.036 0.275 0.157 
Suriname  0.549 0.312 -0.002 -0.001 0.204 0.116 
Swaziland  0.498 0.283 -0.021 -0.012 0.183 0.104 
Sweden  0.467 0.265 0.184 0.105 -0.042 -0.024 
Switzerland  0.352 0.200 0.094 0.053 -0.071 -0.040 
Syrian Arab Republic  0.459 0.261 -0.028 -0.016 0.152 0.086 
Taiwan  0.713 0.405 0.049 0.028 0.277 0.158 
Tajikistan  0.674 0.383 -0.023 -0.013 0.375 0.213 
Tanzania  0.552 0.314 -0.031 -0.018 0.258 0.147 
Thailand  0.416 0.237 -0.007 -0.004 0.078 0.044 
Togo  0.622 0.353 -0.012 -0.007 0.297 0.169 
Trinidad and Tobago  0.426 0.242 -0.045 -0.025 0.141 0.080 
Tunisia  0.389 0.221 -0.010 -0.006 0.053 0.030 
Turkey  0.623 0.354 0.004 0.002 0.267 0.152 
Turkmenistan  0.625 0.355 -0.006 -0.003 0.288 0.164 
Uganda  0.650 0.369 -0.021 -0.012 0.343 0.195 
Ukraine  0.831 0.472 0.115 0.066 0.276 0.157 
United Arab Emirates  0.353 0.201 -0.061 -0.035 0.081 0.046 
United Kingdom  0.465 0.264 0.226 0.129 -0.066 -0.038 
United States  0.351 0.200 0.013 0.007 -0.009 -0.005 
Uruguay  0.522 0.296 0.002 0.001 0.171 0.097 
Uzbekistan  0.591 0.336 -0.020 -0.011 0.280 0.159 
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Venezuela RB  0.635 0.361 -0.013 -0.007 0.312 0.177 
Vietnam  0.618 0.351 0.041 0.023 0.205 0.116 
West Bank and Gaza  0.564 0.321 -0.033 -0.019 0.275 0.157 
Yemen Rep.  0.553 0.314 -0.066 -0.037 0.333 0.189 
Zambia  0.581 0.330 -0.054 -0.030 0.339 0.193 
Zimbabwe  7.725 4.390 -0.056 -0.032 8.867 5.039 
 
 
Supplementary Table 4: Full country results for Figure 3. Values are in 2011 
US$. 
 
 
Subsidy required, 
global average 
investment costs 
Subsidy required,  
German  
investment costs 
Country Figure 3A Figure 3B 
Afghanistan  0.366 0.130 
Albania  0.538 0.306 
Algeria  0.382 0.191 
Angola  0.519 0.273 
Argentina  0.445 0.206 
Armenia  0.569 0.293 
Australia  0.253 0.084 
Austria  0.191 -0.004 
Azerbaijan  0.670 0.368 
Bangladesh  0.457 0.212 
Belarus  0.609 0.307 
Belgium  0.335 0.078 
Belize  0.446 0.180 
Benin  0.462 0.198 
Bolivia  0.424 0.206 
Bosnia and Herzegovina  0.577 0.328 
Botswana  0.367 0.178 
Brazil  0.871 0.404 
Brunei Darussalam  0.265 0.099 
Bulgaria  0.400 0.180 
Burkina Faso  0.314 0.079 
Burundi  0.596 0.321 
Cambodia  0.411 0.147 
Cameroon  0.468 0.214 
Canada  0.281 0.121 
Central African 
Republic  0.396 0.152 
Chad  0.257 0.038 
Chile  0.225 0.059 
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China  0.382 0.183 
Colombia  0.473 0.221 
Congo Dem. Rep.  1.206 0.668 
Congo Rep.  0.603 0.313 
Costa Rica  0.566 0.283 
Cote d'Ivoire  0.448 0.173 
Croatia  0.348 0.129 
Cuba  0.394 0.125 
Cyprus  0.121 -0.026 
Czech Republic  0.318 0.099 
Denmark  0.181 -0.048 
Djibouti  0.420 0.238 
Dominican Republic  0.381 0.126 
Ecuador  0.587 0.290 
Egypt Arab Rep.  0.413 0.226 
El Salvador  0.299 0.096 
Eritrea  0.545 0.310 
Estonia  0.400 0.171 
Ethiopia  0.364 0.185 
Fiji  0.255 0.063 
Finland  0.321 0.105 
France  0.287 0.094 
Gabon  0.528 0.253 
Gambia The  0.569 0.259 
Georgia  0.798 0.453 
Germany  0.351 0.065 
Ghana  0.700 0.363 
Greece  0.243 0.077 
Grenada  0.154 -0.016 
Guatemala  0.375 0.153 
Guinea  0.538 0.267 
Guyana  0.347 0.085 
Haiti  0.490 0.244 
Honduras  0.542 0.269 
Hong Kong SAR China  0.339 0.141 
Hungary  0.306 0.079 
India  0.386 0.185 
Indonesia  0.510 0.259 
Iran Islamic Rep.  0.447 0.232 
Iraq  0.473 0.260 
Ireland  0.233 0.024 
Israel  0.189 0.047 
Italy  0.081 -0.071 
Jamaica  0.327 0.069 
Japan  0.102 -0.037 
Jordan  0.314 0.131 
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Kazakhstan  0.601 0.320 
Kenya  0.379 0.159 
Korea Dem. Rep.  0.561 0.319 
Korea Rep.  0.311 0.125 
Kuwait  0.338 0.183 
Kyrgyz Republic  0.793 0.442 
Lao PDR  0.746 0.403 
Latvia  0.483 0.214 
Lebanon  0.307 0.123 
Liberia  0.304 0.030 
Libya  0.347 0.193 
Lithuania  0.400 0.171 
Macedonia FYR  0.546 0.310 
Madagascar  0.774 0.345 
Malawi  0.685 0.372 
Malaysia  0.347 0.162 
Mali  0.338 0.106 
Malta  0.124 -0.020 
Mauritania  0.584 0.332 
Mauritius  0.349 0.155 
Mexico  0.263 0.102 
Moldova  0.680 0.365 
Mongolia  0.662 0.376 
Morocco  0.315 0.123 
Mozambique  0.511 0.247 
Myanmar  0.418 0.186 
Namibia  0.296 0.116 
Nepal  0.427 0.242 
Netherlands  0.181 -0.005 
New Zealand  0.251 0.065 
Nicaragua  0.386 0.150 
Niger  0.394 0.176 
Nigeria  0.555 0.302 
Norway  0.366 0.117 
Oman  0.349 0.198 
Pakistan  0.439 0.219 
Panama  0.313 0.100 
Paraguay  0.743 0.392 
Peru  0.490 0.218 
Philippines  0.281 0.073 
Poland  0.323 0.106 
Portugal  0.102 -0.037 
Puerto Rico  0.343 0.139 
Qatar  0.350 0.191 
Romania  0.513 0.231 
Russian Federation  0.614 0.327 
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Rwanda  0.495 0.221 
Saudi Arabia  0.449 0.246 
Senegal  0.366 0.130 
Serbia  0.603 0.313 
Seychelles  0.398 0.213 
Sierra Leone  0.752 0.428 
Slovak Republic  0.322 0.093 
Slovenia  0.254 0.063 
Somalia  0.500 0.284 
South Africa  0.380 0.194 
Spain  0.067 -0.061 
Sri Lanka  0.509 0.254 
Sudan  0.411 0.190 
Suriname  0.339 0.102 
Swaziland  0.498 0.283 
Sweden  0.237 0.035 
Switzerland  0.202 0.050 
Syrian Arab Republic  0.329 0.131 
Taiwan  0.623 0.315 
Tajikistan  0.664 0.373 
Tanzania  0.462 0.224 
Thailand  0.326 0.147 
Togo  0.482 0.213 
Trinidad and Tobago  0.376 0.192 
Tunisia  0.289 0.121 
Turkey  0.463 0.194 
Turkmenistan  0.595 0.325 
Uganda  0.410 0.129 
Ukraine  0.801 0.442 
United Arab Emirates  0.303 0.151 
United Kingdom  0.265 0.064 
United States  0.241 0.090 
Uruguay  0.342 0.116 
Uzbekistan  0.571 0.316 
Venezuela RB  0.585 0.311 
Vietnam  0.548 0.281 
West Bank and Gaza  0.394 0.151 
Yemen Rep.  0.553 0.314 
Zambia  0.561 0.310 
Zimbabwe  7.715 4.380 
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